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We, Tamp ax Incorporated, a corpora- 
tion organised and existing under the laws of 
the State of Delaware, United States of 
America, of Palmer, Massachusetts, United 
States of America, do hereby declare the 
invention, for which we pray that a patent 
may be granted to us, and the method by 
which it is to be performed, to be particu- 
larly described in and by the following state- 

m TMslnvention relates to absorption devices 
adapted for body fluid absorption, and more 
particularly to compressed absorbent fiber 
devices as surgical pads, dental rolls catt- 
menial pads, vaginal tampons, and the fcfce 
(all of which will be referred to generally 
as "absorbent pads") in which die fluid- 
absorbing means comprises a shaped mass of 
absorbent cotton or like absorbent fiber. 

Although it is desirable that vaginal tampons 
especially be capable of absorbing as much 
as possible, it is ordinarily essenttal 
that they be limited to very small bulk to 
avoid discomfort. We have found that there is 
a critical or optimum relation between the butt 
or apjrent Wty of die absorbent fiber 
mass of such an absorbent pad and the 
absorbency thereof. If for a given size tampon, 
?oc i much fiber is compacted into its volume, 
it loses much of its permeability to liquid 
and is relatively un-absorbent, and on the 
other hand if it is not compacted the amount 
of fiber in the mass may be too small to re- 
2in 5e Squired amount of fluid in the inter- 
stices. In the case of vaginal tampons, more- 
over, it is important that the fibrous mass 
before use have substantial rigidity TO 
facilitate insertion into the vaginal cavity, 
and that it have such stability m us compact 
form that it can be supplied in a tube and 
will not expand mo tightly against the inside 
of tha tube- It is difficult, however, to make 
the fiber retain just the degree of eompres- 
sion desired. . _ 

It is possible with sufficient compression to 
overcome the resiliency of die fibers and give 
a mass which remains dense. It has been 
[Price 2s. Sd.] 



demonstrated, however, that the compression 
of untreated fibers necessary to achieve such 
stability of form and dimensions (Le. to 
overcome inherent resiliency of the fibers 
tending to spring back to a larger loose mass 
after compression) may be so great that the 
density of the resulting absorbent pad pre- 
cludes maximum absorbency, Le., because it 
is too tightly compressed, with too little air 
space between the individual fibers so that 
actually it absorbs less fluid than a smaller 
amount of fiber in a less dense mass. 

According to this invention an absorbent 
pad of a predetermined size is made of a 
particular density such that it is compacted 
yet readily permeable to the fluid, by com- 
pressing a mass of absorbent fibers under con- 
ditions which produce a stable " set " in the 
fibers without destroying their "elastic 
memory," that is the property of retaining 
elasticity whereby, when they are wet with 
the fluid the set is released, and the fibers 
tend to return to the form which they had 
before compression. In order to facilitate 
setting of the fiber under the compression of 
the particular density, the fiber is treated 
according to our invention with a eompres sion- 
stabiHsing agent as hereinafter set forth. By 
this treatment a stable set of the fiber can 
be obtained in a tampon with a lower 
density. 

The specification of our copending Appli- 
cation No. 4435/1951 (Serial No. 720,363) 
describes a process for increasing the fluid 
retentivity of absorbent pads by treating them 
with polyhydric alcohol retention agents. We 
have found that these same agents can serve 
for achieving the compression stabilisation 
according to this invention. 

Accordingly, the present invention consists 
in an absorbent pad treated with a polyhydric 
alcohol retention agent according to applica- 
tion No. 4435/1951 (Serial No. 720,363), 
which is compression-stabilised at a volume 
corresponding to a density less than that 
which can be stably held by compressing dry 
untreated fibers. 
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We have discovered and proven that the 
problem is somewhat analogous to the creas- 
ing of textile fabrics, in that both involve the 
ability of the fibers to take a "set" in a 

5 bent form produced by pressure on the fibrous 
mass and in both cases the resiliency of the 
fiber and permeability of the fibrous mass 
must not be destroyed; in the present case 
there is no creasing desired and the primary 

10 purpose of absorbency is one which would be 
undesirable in the creasing of fabrics; in addi- 
tion there is here a requirement that the 
material must possess pharmaceutical 
properties, i.e., compatible with living tissue 

15 with which it must remain in contact and 
that it must be compatible with the body 
fluids to be absorbed, Le., must not form with 
them a precipitate or coagulant inimical to 
absorption. It should not be an adhesive or 

20 at least any adhesive effect should be 
prompdy released when wet with body fluid. 

Accordingly, a principal object of this in- 
vention is to provide absorbent pads of rela- 
tively high absorption efficiency, and particu- 

25 larly pads for absorption of fluids in body 
cavities, such as vaginal tampons, dental rolls 
and the like. 

Another object is to provide a compressed 
absorbent pad with stability of form and 

30 dimensions, and specifically to provide a 
tampon which can be expelled from the tube 
in which it is supplied with less force than 
is usually required. 

A further object of this invention is to pro- 

35 vide an absorbent pad of normally resilient 
and absorbent fibers which will retain a pre- 
determined size and density after compression 
and yet in use will be expandable to receive 
a maximum amount of absorbed body fluid. 

40 Another object of this invention is to pro- 
vide an improved highly absorbent ^ vaginal 
tampon of a conveniently small size in stable 
compressed form and with a fiber mass suffi- 
cient for required vaginal fluid absorption 

45 and retention. 

Another object is to increase the absorption 
efficiency of compressed tampons. 

Another object of the invention is to pro- 
vide compressed absorbent pads and the like 

50 which are stable so far as retention of com- 
pressed density are concerned. 

Other objects of the present invention and 
advantages in use will more clearly appear 
from the following description of a typical 

55 embodiment. It will be understood that the 
invention is capable of many different embodi- 
ments and that the following description is 
not intended to be exhaustive or limiting. 
It is evident that the appropriate size of an 

60 absorbent pad or tampon in compressed form 
is determined by its intended use (e.g. the 
size of a vaginal tampon should be one with 
as much fiber as can be comfortably inserted 
and worn in the vagina of a particular indi- 

65 vidua!). Thus it would seem apparent that the 



more fiber which could be compressed into 
the tampon of given size the more fluid it 
could absorb and retain. 

In the process heretofore employed in 
manufacturing vaginal tampons, compression- 70 
stability is imparted to the mass of absorbent 
cotton fibers by a high compression. By use 
of a compression-stabilising agent according 
to this invention, one can form the tampons 
with optimum density using a lesser pressure. 75 

For this purpose a compression-stabilising 
substance is employed as . stated above, to 
modify the resiliency of the fibers of the 
treated mass so that they will retain their 
compressed form, substantially stable during 80 
?torasi before use, and yet will retain a 
"memory" of their original loose form 
which is released when they are wet, so that 
they expand and take up fluid, thus provid- 
ing maximum absorption capacity in use. 85 
Such a compression-stabilising material 
should be hydrophilic. If the pad or tampon 
is to be used in a body cavity, or for like 
use the stabilising material must, of course, 
be wholly safe, non-irritating and non-toxic. 90 
Such stabilising material advantageously is 
one which is taken up by the fiber and can 
be effective in minute amounts, advantageously 
without leaving more than a microscopic or 
monomolecular film or deposit on the individ- 95 
ual fibers, but that amount should be strongly 
held so that it does not evaporate from the 
fiber. 

The class of materials which we have found 
effective are those which produce a crease 100 
stabilisation in the fibers, i.e., put the fiber 
into condition to take a set upon hot pressing 
below the temperature of full plastic flow of 
the fiber. Representative materials which we 
have found effective for this purpose are: 105 

Alcohols : 

Polyvinyl alcohol 3 *' 

Hexahydric: 

Sorbitol I — 
Trihydric: 110 

Glycerine 1/10—20'., 
Dihydric: 

Ethylene Glycol -J— 
Propylene Glycol I — 4% 
Butylene Glycol i% 115 

Diethylene Glycol &- 4°' : 
Dipropylene Glycol 1 — 4 " 

Triethylene Glycol I — 2°'~ 
Tetraethylene Glycol £ — 2°:> 
Polyethylene Glycol 120 
("Carbowax" 1500) J— 2°.'. 
Alonohydric alcohols can be used but are not 
recommended as the lower alcohols are too 
volatile, those of intermediate molecular 
weight generally have objectionable odour or 125 
other objectionable properties, and the higher 
alcohols are water repellant. 
Glycol Ethers: 

Diethylene glvcol ethyl ether -J — 
(Carbitol) 130 
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r The concentrations given above are - by 
weight based on the weight of the compres- 
sion-stabilising agent supplied to the fiber, 
whether alone or in solution, and the weight 
5 of the fiber on an air-dry (5;% moisture) 
basis. The percentages given do not exclude 
the use of greater or lesser amounts; tests have 
shown that in general a percentage between 
1% and 1% is most satisfactory, and, 
10 although in some cases good results have been 
obtained with as much as 20% of the agent, 
the additional agent beyond 1% has not 
shown enough improvement to justify its cost. 
In many cases a maximum effect is reached 
15 generally in die range i — 4%, after which 
additional agent actually impairs the desired 
effect. One or more of such compounds may 
be used, the total amount being, advantage- 
ously, within these percentage ranges. 
20 Of the compounds, glycerine, butane diol, 
ethylene and propylene glycols, diethylene 
glycol, polyethylene glycol, Carbitoi, and iso- 
propyl alcohol, are best from the point of 
view of compression stabilisation and iso- 
25 propyl alcohol, butane diol, glycerine and 
sorbitol, are best from the point of view of 
increased absorbency. There appears to be 
advantage in applying these materials during 
the final washing of the fiber, Le., by washing 
30 with a solution of the agent. A substantial 
proportion of the agent will be lost in the 
wash water and in evaporation, but a suffi- 
cient proportion is held on the fiber as a film 
and the subsequent treatment of the fiber 
35 distributes mechanically any unevenness in 
application and the heat involved in drying 
etc. accelerates bonding of the agent to the 
fiber. 

These materials are all water-soluble, and 
40 they are advantageously appKed to the fibers 
in water solution, although in some instances 
direct application to the fibers without a 
solvent may be carried out as noted below. 
The compression-stabilising material is 
45 advantageously applied to unspon, absorbent 
cotton fibers in sliver bats or the Hko before 
the pads or tampons are cut, compressed, and 
formed into their final shape. 

A solution of the agent is conveniently 
50 used as the final wash solution applied to the 
cotton immediately ahead of squeeze rolls 
through which the cotton passes as a final 
step prior to drying. It has been found that 
approximately 100 cc of solution is retained 
55 by approximately 100 grams of absorbent 
cotton after squeezing; die ^ water is then 
dried from the retained solution. 

In situations where the viscosity of the 
stabilising material is sufficiently low to pene- 
60 trate the mass of fibers satisfactorily (e.g., 
where the process is carried out at elevated 
temperatures) the compression-stabilising 
agent may be directly applied to the fibers, 
as by spraying, without dissolving in water 
65 or other diluent. Other solvents than water 



(e.g., alcohol) may satisfactorily be em-, 
ployed in the treating solution, but water is 
preferred because of its convenience and low 
cost and because it obviates many problems 
of solvent elimination or recovery. 70 

After the solution of compression- 
stabilising agent is applied, the fiber mass is 
dried, e.g. 3 in the usual manner. Satisfactory 
results are obtained with temperatures rang- 
ing from 240° F. at the wet end of a con- 75 
ventional hot air drying tunnel to approxi- 
mately 212° F. at the dry .end of the tunnel, 
with the cotton passing through this range of 
temperatures in approximately one-half hour. 

It may often be advantageous to apply 80 
more of the agent than is needed and then 
remove the excess by evaporation or washing. 
It has been determined, for example, that 
cotton containing glycerine in concentrations 
of 0.5% to 10% when dried at 240° F. for 85 
4 hours may lose as much as 5G% to 75% 
of the originally applied glycerine. Utilising 
die half-hour drying procedure above noted 
on production scale, the cotton fibers may 
lose as much as 50% of the originally applied 90 
glycerine. It appears^ however, that the neces- 
sary amount of compression-stabilising agent 
becomes quite stably held by the fibers so 
that after an excess is evaporated, substan- 
tially nq further noticeable loss occurs. Thus 95 
with an excess of glycerine applied in solu- 
tion and held for several minutes on cotton 
fiber, even after heating many hours at as 
high a temperature as 260° F. a 0.37% of 
glycerine (based on the air-dry weight of 100 
fiber) remains. It is probable that this is only 
slightly less than the optimum amount of 
the agent. At least part of this is probably 
held in a monomolecular layer on the fiber 
surface, which aids the capillary absorbency 105 
of the compressed mass. It is also probable 
that a part enters the fiber by diffusion to 
modify its resiliency characteristic so as to 
give it compression stability at the lower 
density desired for improved absorbency. 110 

Evaporation losses should of course be 
considered in determining the amount of 
treating material applied to achieve the 
desired stabilising agent concentration on the 
fibers of the finished absorbent pads. H5 

After the uncut and unformed bats of 
absorbent cotton fibers are completely pro- 
cessed and treated with the compression- 
stabilising agent as noted above, the bats are 
cut into pads, e.g., tampon blanks, and com- 120 
pressively formed into a desired size and 
shape by conventional means — for example, 
between conventional compression dies by 
methods well known in the art. By way of 
illustration, a convenient method of forming 125 
absorbent cotton fibers into a compressed, 
generally cylindrical tampon is indicated in 
U.S. A. patents to Voss, No. 2,076,389, 
April 6, 1937, and McLaughlin No. 2,416,706 
March 4, 1947. As shown by these patents, 130 
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the loose cotton, bats are fed in between com- 
pression dies which impart the desired shape 
and degree of compression for the desired 
densitv of the compressed tampon. While still 

5 under 'the compressing force of the dies, the 
tampon is ejected into a cylindrical chamber 
where the compression and shape y ot the 
tampon are maintained for about one-half 
minute (plus or minus 10 seconds), and 

10 where it is heated, for example at about 70— 
90° C to set the cotton fiber mass in com- 
pressed form. The final tampon may have a 
density in the range 031 to 0.58 grams per 
cubic centimeter of overall volume. 

15 An absorbent cotton tampon made by mere 
compression and heating without the treat- 
ment of this invention would have a tendency 
to fluff out or expand to a size greatly in 
excess of the compressed size upon being 

20 ejected from the heated chamber mentioned 
above, and if it is held by a tubular container 
its pressure against the walls makes it difficult 

to eject. . . 

Utilising this invention, however, tne ui- 

25 herent resiliency of cotton fibers of the tampon 
is overcome and the tampons are caused to 
retain their compressed configuration so that, 
upon ejection from the compressing apparatus 
and after compressing and retaining forces are 

30 removed, the tampon will still retain its com- 
pressed size without excessive pressure against 
the container. Yet the compression-smbilising 
materials of this invention are such that the 
effect is overcome or released by saturation or 

35 direct contact of the fibers with body fluid, 
and such saturation or spreading of the fluid 
over the fibers is directly promoted by the 
compression stabilising agent, whereupon the 
tampon expands sufficiently to provide in use 

40 maximum absorbency of body fluid. 

It will be understood that compressing 
techniques other than those referred to in the 
above-mentioned U.SJL patents, given by 
way of illustration, may be used in carrying 

45 out this invention, which is not limited to 
the specific details set forth above. 

Satisfactory results have been obtained 
using the materials set forth above as com- 
pression stabilising agents in concentrations 

50 of from 0.1% to 5% or higher. Although 
materials generally such as those set forth 
above have been found to give satisfactory re- 
sults in residue concentration ranges similar 
to those set forth, approximately 0.25.*, 

55 (based on air-dry weight of fiber treated) may 
be considered a satisfactory minimum con- 
centration and approximately 2% a maximum 
concentration for general use in commeraal 

60 ° P ^wfll S also be understood that the com- 
pression-stabilising material may satisfactorily 
be applied to the cotton fibers at some stage 
in the processing thereof other than during 
the last washing step as described above. 

*5 These agents, with or without dilution may 



be applied as a spray or vapour in conven- 
tional carding or other steps in which cotton 
fibers suitable for tampons or the like are 
subjected to rubbing along their surfaces 
which blends the agent with the cotton fibers 70 
and thus overcomes inequalities or non- 
uniformity in application. 

Although the exact scientific reason for the 
surprising results in size stability and im- 
provement in absorbency obtained by treating 75 
the fibers according to this invention is not 
now certainly known, the following hypothesis 
is suggested. It has been noted that chemical 
agents of the character set forth, when applied 
to cellulose fibers according to this invention 80 
apparently become more strongly bonded to 
the fibers the longer they remain in contact 
therewith, so that the treatment appears to 
be more than a mere temporary inter-fiber 
entrapment of treating material by the mass 85 
of fibers. The apparent setting produced 
according to this invention suggests that some 
alteration of the fibers themselves, or at least 
an alteration in their inherent resiliency takes 
place. But the fact that the fiber mass ex- 90 
pands upon contact with body fluid indicates 
that any structural or chemical alteration or 
surface phenomenon that may occur as a result 
of the described treatment is a releasable one. 

In any case, however, this invention pro- 95 
duces a stable tampon of desired size and 
optimum density containing, for example, in 
a standard size tampon, as little as 2.3 grams 
of absorbent cotton, whereas not less than 4 
grams of fiber was formerly required to pro- 100 
duce a tampon of the same size and com- 
parable stability by compression pressure 
alone without use of the stabilising agent. 

While particular embodiments of the in- 
vention have been described, it is to be 105 
understood that various modifications may 
be made without departing from the scope of 
the invention which is defined in the appended 
claims. 

The specification of our copending Appli- HO 
cation No. 10699/51 (Serial No. 720,364) 
describes and claims the method of making 
an absorbent pad of inherendy resilient fibers., 
which comprises distributing, onto such fibers 
a non-toxic, non-irritating, hydrophilic com- 115 
pression-stabilising agent, compatible with 
body fluids to be absorbed by the pad, com- 
pressing a predetermined weight of said 
fibers into a predetermined volume corres- 
ponding to a density less than that which can 120 
be stably held after compression of dry un- 
treated fibers and holding the resulting mass 
of fibers under compression until it becomes 
set with said predetermined volume. 

What we claim is : — 125 
1. An absorbent pad treated with poly- 
hydric alcohol retention agents according to 
Application No. 4435/51 (Serial No. 720363) 
which is compression - stabilised at a volume 
corresponding to a density less than that 130 
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which can be stably held by compressing dry 
untreated fibers. 

2. An absorbent pad as claimed in claim 
1, which is compressed to a substantially self- 

5 sustained density in the range of 0.31 to 
0.58 grams per cubic centimeter of overall 
volume, 

3. An absorbent pad comprising a mass of 
absorbent cotton of which the fiber carries 

10 therein a £ to 4% of a material selected from 
the group consisting of water-soluble alcohols, 



glycerine, glycols, and glycol ethers, the pad 
being compression-stabilised at a volume cor- 
responding to a density in the range 0.31 to 
0.58 grams per cubic centimeter of overall 15 
volume. 

4. A compression-stabilised absorbent pad 
substantially as hereinbefore described. 

BARON & WARREN, 
16, Kensington Square, London, W.8, 
Chartered Patent Agents. 
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